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(54) Apparatus and process for making elastic composite sheet 



(57) An apparatus and process for making an elas- 
tic composite sheet includes a pair of rolls (1a, 1b) 
adapted to bond respective surfaces of a non-stretcha- 
ble sheet (2) and a stretchable sheet (3) fed together 
into a nip of the rolls (la, 1b). One (1a) of the rolls is 
formed with ridges (7) while the other roll (1b) is formed 
with grooves (8) and the ridges (7) are engaged with the 
grooves (8) with spaces left between surfaces of the 



ridges (7) and the grooves (8) to form the non-stretcha- 
ble sheet (2) on its surface with stripe- like crests and flat 
troughs each defined between each pair of the adjacent 
crests; and the non-stretchable sheet (2) is bonded 
along its troughs to the surface of the stretchable sheet 
(3). 
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tic composite comprising the steps o feed no a thirl „ 9 f-^757 descr.bes a process for making a sheet-like elas- 
ing roll formed on its peripi^J^^^Tr^ T" * * 3 heat " e ^^- 

with the similar ridges and grooves adap ed to be ena2 d " h ZZZ T ^ SUrfaCe 

stretchable sheet with the corresponding ridqes and aroovS . heat-embossing roll to form the non- 

stretchab.e sheet formed with bridges '^^K?V2S!L' T* ^ t ° 9Bther With the n ° n - 

;r 3 7- str ? h c e h r e : on rr s?he ridges ~™ ^sssnar and a ,,at roH to heat - seai 

the non-stretchable sheet with the stretchable steTZTt^ Jl^t 9 f 9r °° VeS a " d the Step of heat - seal 
and grooves, heat transfer inevitably occurs^ the 1 P n™" 9 """^tchable sheet with the ridges 
adapted to be engaged with thereof thTembosTna fJT^Z" 9 > ! T ^ ^ ridges and the 9 r °<™« 
Such heat transfe'r hardens the no^3£S^S^^ •»»«. 
ble sheet. 6et and thereb y deteriorates a touch expected for this non-stretcha- 

[0004] It is an object of this invention to provide an acoaratus for making o„ „i .• 

elastic composite sheet to be made through the number o^h ^ ewe 11* Sheet enablin 9 the 

20 rioration of a touch expected to be presented by the sheet Pr '° r ^ h3S reqUired Wrthout dete - 

Somp^ng^^ 

and a stretchable sheet placed one upon ano^er and ? reSPeCt ' V6 SUrfaC6S ° f 3 "^-stretchable sheet 
one of the ro„s isformed on *, ? ** ° f r °" S * eaCh ° ther ' Wherein: 

the roll and extending circumferential^ at nr^ P ' Uralrty ° f ndses P ro ' ectin 9 °*ward radially of 

surface thereof with a plurality of S^J^T^ST Jjf n ^ ° f ** r °" S * f ° rmed ° n a 
determined intervals; the ridges are ^ST^^ZrZT X^ ™" a ' S ° ci ™"*erentially at pre- 

grooves to form the non-strLh^shee^ ^between surfaces of the ridges and the 

direction and a piura.ity of flat troughs each defLd Sen eac^ ^o? hTlllT 6 "^ T h ° ne 

sheet is bonded along the troughs to the surface of the stretchable sheet ' *" ^ non -****»* 

into a nip of a pair of rolls opposed to each other and thereb!honw!n habla sheet one upon another together 

and the stretchable sheet to each other whereti y 9 SUrfaCeS ° f the "^-stretchable sheet 

the -r^sr^asi^^ tt 9 outward radia,,y ° f 

surface thereof with a plurality of grooves recessed inward ZZ^^T ,? 6 r °" S ' S f ° rmed on a P eri Pheral 

determined intervals and the process comprises t ^ 

the one direction and .wi^uS^Sl o 1 nonZZ^T 7 ° f ** adjaC6nt CreStS -tending also in 
stretchab.e sheet merely by feeding the no^2^?.ZtS^J^ ^ b ° nded * th6 SUrfaCe of the 
a pair of rolls. In this way, the e.as«c compoS cS, £ made th Str6tChab,e sheat "*> the nip between 

ridges and the grooves formed on the respective ^b^JZ^^T t ^ B T raum nUmb6r ° f the sta P*- The 
fore it is no, apprehended that heat migh^be transferred to Te JeZ "^l' f ^ and there- 

touch presented by these crests of the L-streSbte sheet "on-stretchable sheet and deteriorate a 

thJ inJ:ntio P n erSPeCtiVe ^ ° f ^ She * obtai - d b V »• apparatus and a process according to 

Stoo^ 
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[0009] Fig. 1 is a perspective view of an apparatus 1 for making an elastic composite sheet and Fig. 2 is a sectional 
view taken along line A - A to show an important part of the apparatus. Referring to Fig. 1 , upstream of the apparatus 
1 there are provided feeders 4, 5 of a non-stretchable sheet 2 and a stretchable sheet 3, respectively. Downstream of 
the apparatus 1 , there is provided a take-up roller 6 for a finished composite sheet 12. The apparatus 1 comprises a 
5 pair of rolls 1a, lb vertically opposed to each other. , 

[0010] The lower roll 1 a is formed on its peripheral surface with a plurality of ridges 7 projecting outward radially of 
the roll 1a The upper roll 1b is formed on its peripheral surface with a plurality of grooves 8 recessed inward radially of 
the roll lb and adapted to be engaged with the ridges 7 on the lower roll 1a . The ridges 7 and the grooves 8 extend 
circumferential^ around an axis of the rolls 1a, lb. With the apparatus 1 of this invention, spaces 1 1 are left between 
io surfaces of the ridges 7 and grooves 8 when the ridges 7 on the roll 1 a are engaged with the grooves 8 on the roller 1 b, 
as will be apparent from Fig. 2. At least one of these rolls 1 a, 1 b is heated to seal the two sheets 2, 3 with each other. 
It is also possible to arrange the ridges 7 and the grooves 8 to extend axially of these rolls 1 a, 1 b. 
[0011] The non-stretchable sheet 2 and the stretchable sheet 3 are fed from the respective feeders 4, 5 so that the 
non-stretchable sheet 2 may overlie the stretchable sheet 3. These sheets 2, 3 are laminated with each other in the 
15 course defined between the feeders 4, 5 and the apparatus 1 and then enter a nip between the pair of rolls 1a, 1b. In 
this contact zone defined between the ridges 7 and the grooves 8 on the rolls 1a, 1b, respectively, the non-stretchable 
sheet 2 lies adjacent the grooves 8 and the stretchable sheet 3 lies adjacent the ridges 7. These sheets 2, 3 are 
stretched by the ridges 7. The ridges 7 and the groove 8 are not in surface -contact relationship and therefore the non- 
■ stretchable sheet 2 is not heat-sealed with the stretchable sheet 3. The non-stretchable sheet 2 and the stretchable 
sheet 3 are heat-sealed with each other on flat surfaces 9, 10 of the respective rolls 1a, 1b defined between each pair 
of adjacent ridges 7 and defined between each pair of adjacent grooves 8, respectively. 

[0012] Having left the apparatus 1, regions of the stretchable sheet 3 having been stretched by engagement 
between the ridges 7 and the grooves 8 substantially, restore their initial flatness under an elasticity of the sheet 3 while 
the non-stretchable sheet 2 is formed thereon with a plurality of stripe-like crests 2a extending in one direction. The non- 
stretchable sheet 2 is formed by the flat surfaces 9, 1 0 of the respective rolls 1 a, 1 b between each pair of the adjacent 
crests 2a with a practically flat trough 2b. These flat troughs 2b of the non-stretchable sheet 2 is heat-sealed with the 
stretchable sheet 3. 

[0013] In the apparatus 1 , a value corresponding to an arc dimension L2 of the ridge 7 divided by a chord of the 
ridge connecting opposite ends of the arc should be in a range of 1 .5 - 4.5. At the value less than 1 .5, the arc dimension 
of the crest 2a formed on the surface of the non-stretchable sheet 2 would be insufficient to obtain a desired stretch ratio 
of the composite sheet 12. At the value higher than 4.5, depending on the maximum stretch ratio of the stretchable 
sheet 3, the crest 2a of the non-stretchable sheet 2 would slacken even after the maximum stretch ratio has been 
exceeded. Consequently, a touch presented by the non-stretchable sheet 2 would be deteriorated. 
[0014] In the apparatus 1, a value corresponding to the chord dimension L1 of the ridge 7 divided by a dimension 
L3 between a pair of the adjacent ridges 7, more specifically, between one end of the one ridge 7 and one end of the 
adjacent ridge 7 opposed to each other should be in a range of 0.1 - 0.5. At the value less than 0.1, the dimension of 
the respective flat surfaces 9,10 formed on the rolls 1 a, 1 b, respectively, would be insufficient to achieve a reliable seal- 
ing between the nori-stretchable sheet 2 and the stretchable sheet 3. At the value higher than 0.5, the number of rela- 
tively rigid seal lines would increase on the non-stretchable sheet 2 as well as on the stretchable sheet 3, resulting in a 
40 deteriorated touch of the composite sheet 1 2. 

[0015] A stretch ratio of the composite sheet 12 made by the apparatus 1 can be calculated according to the follow- 
ing equation: 
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Stretch ratio = {(L2 + L3/L1 + L3) - 1} x 100 

where 



L1 = chord dimension of ridge 7 
L2 = arc dimension of ridge 7 
so L3 = dimension between adjacent ridges 7, 7. 
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[0016] The stretch ratio of the composite sheet 12 should be in a range of 33 - 318 %. 

[0017] Fig. 3 is a perspective view of the elastic composite sheet 1 2 made by the apparatus 1 . The composite sheet 
12 comprises the non-stretchable sheet 2 and the stretchable sheet 3 laminated with each other wherein the non- 
stretchable sheet 2 is formed thereon with a plurality of the crests 2a extending in one direction and a plurality of the 
practically flat troughs 2b defined between each pair of the adjacent crests 2a and extending also in the one direction. 
The non-stretchable sheet 2 is sealed at the troughs 2b with the surface of the stretchable sheet 2 and the crests 2a of 
the non-stretchable sheet 2 are not sealed with the surface of the stretchable sheet 2. The non-stretchable sheet 2 as 
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fooisi Tho «™ J ♦ u u. t crests 2a forrr »ed on the non-stretchable sheet 2 extend 

bond-, spun bond-or chemical ton^e T ^Z^eZZ^LV t T'- me,t b,0Wn -' thermal 

more preferably of 20 - 60 g/m 2 Comoonent L.r for th * 3 baS ' S Wei£,ht P refer ably of 15 ~ 80 g/m 2 

moplastic fiber such as polyolefin l^e^o^T^ T° ^ * ^ VarioUS ^ es 

pyrene or polyester conjugated fiber P°'yam,de fibers, and conjugated fiber such as polyethylene/polypro- 

[0020] Bonding between the nonireShable Tee, 2 SJZST! ^T^* e,as ^ers. 
sealing or suitable adhesive such as hot meft adhesiv^ For the ,! ^^f' 6 Sheet ma V be c ^d out using the heat- 
sheet 2 and the stretchab.e sheet 3 are fT^TZ^^lZZ *? " USed ' the "-^tchable 
been bonded to each other. Travelling through the apparatus ZEZST? " *— tW ° SheetS 2 ' 3 have 
stretchable sheet 2 is forcibly stretched by the rid Jes 7 and IntZ r ? 'T* ? ^ 9r °° VeS 8 thereof - the 
n_ab,e sheet 2 a.so to be contraLd " 
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' Stretch ratio = {(arc dimension of ridge + dimension 
between each pair of adjacent ridges as measured between 
adjacent ones of respective ends of these two ridges/chord 
d.mens.on of ridge + said dimension between each pair of 
adjacent ridges as measured between adjacent ones of respective 
ends of said two ridges) - 1} x 1 00; and 

said stretch ratio is in a range of 33 - 31 8 %. 
= and said no,_ sdes, and j£££Z SSt^- 
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A process for making an elastic composite sheet comprising a step of feeding a non-stretchable sheet and a 
stretchable sheet placed one upon another together into a nip of a pair of rolls opposed to each other and thereby 
bonding respective surfaces of said non-stretchable sheet and said stretchable sheet to each other, wherein: 

one of said rolls is formed on a peripheral surface thereof with a plurality of ridges projecting outward radially 
of said roll and extending circumferentially at predetermined intervals while the other of said rolls is formed on 
a peripheral surface thereof with a plurality of grooves recessed inward radially of said roll and extending also 
circumferentially at predetermined intervals, and said process comprises the steps of: 

engaging said ridges with said grooves with spaces left between surfaces of said ridges and said grooves to 
form said non-stretchable sheet on a surface thereof with a plurality of stripe-like crests extending in one direc- 
tion and a plurality of flat troughs each defined between each pair of the adjacent crests; and 
bonding said non-stretchable sheet along said troughs to the surface of said stretchable sheet. 
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(54) Apparatus and process for making elastic composite sheet 



(57) An apparatus and process for making an elastic 
composite sheet includes a pair of rolls (1 a, 1 b) adapted 
to bond respective surfaces of a non-stretchable sheet 
(2) and a stretchable sheet (3) fed together into a nip of 
the rolls (1a, 1b). One (1a) of the rolls is formed with 
ridges (7) while the other roll (1b) is formed with grooves 



(8) and the ridges (7) are engaged with the grooves (8) 
with spaces left between surfaces of the ridges (7) and 
the grooves (8) to form the non-stretchable sheet (2) on 
its surface with stripe-like crests and flat troughs each 
defined between each pair of the adjacent crests; and 
the non-stretchable sheet (2) is bonded along its troughs 
to the surface of the stretchable sheet (3). 
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